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PRO G X S  S 

Microorganism Study. C I T  Contract T?o . 950783 

W. B. Bol len ,  I f ic roSio logis t  

OreGon S t a t e  Univers i ty ,  C o r v a l l i s ,  Oregon 

Work on 19 Bac i l lu s  c u l t u r e s  has been com-?leted, except f o r  
? r e  c i s e  growth terqxr?. t u r e  rmge de t e r n i n z t  ion s which a m i  t 
modi I" i c a t  i on and a da g t e t i on of il bo r row e d t er,y e T P. t u r e cr?. d i en t 
appmztus.  S tudies  on t h e  o t h e r  cultui-es submitted i n  the f i r s t  
two lots %re nearqly colnplete ?-nd vork k?.s been s t w t e d  on the  
t h i r d  c o l l e c t i o n  de l ive red  February 25. A gmdua te  a s s i s t an t  
has been z-sslmed t o  t he  p r o j e c t  mfi is now g iv ing  full time t o  
t h e  s y s t e n a t i c  stuc!les.  Progress will now 5e more rc?pld. 

A d e s c r l T t i v e  c h a r t  for each Bac i l lu s  i s  p r e s ' x t e d  lierev!-th. 
The sliecies ?eve been i d e n t i f  l ed  rccoi+<!-rn,; t o  3 ; e ~ . ~ e ? r ' s  I.??nw.l, 
2nd S n i t h ,  Gordon and C l z r l r '  s (Xei-o::ic S ~ ~ o r e f o r m i n ~  &ct,e?i2,) 
ch?:--zcters c o ~ s i d e r e d  yos t  s!.r.r,Ir"icant. IrnDortant v a r i a t i o n s  
are  i n d i c a t e d .  

Each d e s c r i p t i v e  c h z r t  i s  su2plemented by an a t t zched  shee t  
g i v i n g  a more com?lete c h a r a c t e r i z a t i o n  of t h e  colony charec te r -  
i s t i c s .  

The morphology der c r i g t i o n s  m e  su:g-plemented xit'n .dzoto- 
micrographs of nigr-osin,  G r a n i ,  and f lzpe l lp .  s t e h s  tz-ken e t  
1000X. Zach d i v i s i o n  oil the rr,ic:-ometei+ sczle has a value of 
0.5 n i c ron .  Dinensions Civen a r e  fiTon mecsurements o f  10 o r  nore 
c e l l s  on t h e  n i s r o s i n  s l ide .  S i z e  r m , y e  2"s vel1  as t h e  n7er.n i s  
shown under Ce l l  X o r ~ l i o l o g ~ ~ .  ',,5nere co lors  are named zxd ?receded 
by a nunber 2nd l e t t e r s - - e . g . ,  2'oa ?eerl-- t h i s  indlcc2':es the 
i d e n t i f i c a t i o n  given i n  t h e  C o l o r  Ziarmonv &.nual, -ouXished by 
t h e  Contr iner  Corlloration of America. 

it is the most congrehen s ive set  of c o l o r  6 t2n8-!ar-c?s av2..~l2,ble. 

I have found t h i s  system 
A. bo be accuyate ,  ra;>j-d, end a.dc?tz.ble t o  rnicro35al c1-1.lt1~.i7zs :.nd 

n 

a 



Otiier d e t p - i l e  on t h e  desc- ipt ive chz r t s  are se l f -exnlana torp .  
'Jnlcss o ther -  Azes, tm?er:.tures and k i n d  of nec lh  a r e  Ind! c ~ "  ted . 

x i s e  steted,  t r y 2 t i c a s e  soy m e s h  were used. 

A full dlscussion of these i s o l a n t s ,  t h e i r  c h a r c c t e - l s t l c s ,  
and t he  re thods  t r i l l  be --x*erentscl a t  ?- l a t e r  d c t e .  
the  cultuyes have Seen very frustn:.tInc t o  wor': with because of 
n2:Jarent contaninat ion 
a,?earlng colonies tire evidence o f  d . i s s o c i z t l o n .  Absolute proof 
of t h i s  would reouire sirisle c e l l  I s o l a t i o n s ,  bu t  we d o  n o t  b e  
the  nPcessrry rrAcromanipAztors. 

Several of 

Now, hovever, we b e l i e v e  the d i f f e r e n t l y  

Y 
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FERMENTATION ~ m p .  25 *c. 

----- 
----- Acidin 3 days + 

Addin days ----- 
&in 3 days 

Gas in daw 1-1----- 

- 

N- of qanign.Bac.illus... .me.galte.rlum ............... studied byDr ...... M..B ...... Ballemultmc N d C k 2 - B  ..... 
sornre .............................................................................................................. Wht .S n i l  ............................................ DatA8-65 ................. 

Dcscriptioos ( U d u s a r e  mird k m s . )  I sk&sbm X / O U O  

CELLMORPHOLOGY MddI!rypticaae s agan-28 x 
- 

I- vwtivectll.: b:% hr I. 

ACTION ON MILK Temp. 28 "C. 

Indicator: Days 

Reaction 

Acid curd 

Rennet curd = c 

PeptoniEation + 

Reduction @?fore = 

Litmus 4 

- - - - -___---- 
c 

------ + 
- coaKulation) 

I- I 

= o.>h 
I Endospores: 

Shape: spkr tJ .  ellipsoid. rrwr*.r. 
Poabon: &nl IO crcolbic. terminal. -. 

STAINING CHARACTERISTICS 
crrm: + 
sp.d.latnirt8: (modified) 

,,24hr. -: Kopeloff ' a 

AGAR STROKE 4 5  day T-. 28'C 
AbnCamt d pmrth: ruy*. lll&&..)rJ..r. 
F m :  # l e  .cLirrw.. hld. 1)nJi.I. + k U .  
C o d r t s n c 9 : ~ . . * d l , u r k u u u s . L . i U I . .  
c=a-E--: ;*-. iril.p..r. )uqn*. 

6tcrw 
$%I:@ 

AGAR COLONIES T-28 X 

OTHER MEDIA AE: 
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ACTION ON NiTRATES INDOLE PRODUCTXON 
~ t d i - :  l$KNO3 broth ~ e m p . 2 8  'c. Medium: Tryptophan broth kc: 10 daye 
Nitrite: .+.. 2 . .d .  ; .............. d. ; ............ d. Method: &vac ' Tmrp?8 X 
G=(N): .?  .... 3... .d. ; .............. d. ; .............. 6 Indole: prumr, l&c& 

HYDROGEN SULFIDE PRODUCTION 
A etat0 & k A 0  days RELATIONTOFREEOXYGEN 

~emp.28 'c. hitdim: Dextrose Trypt-soy ke: 10 daye H S :  Mcdim:L~af prueni,  -Eron 

Growth in refrigerator ( 
Growth at room temperature ( 
Growth at 37. C.: plcsck1,'absrl. 

TEMPERATURE RELATIONS ~ e t b o d :  Shake Tubes ~ e m p 2 8  *c. 
Aerobic p w t h :  absmt,&ucni. b c W  ilkon anocrobic ET& * poem 

Anrvobic growth: purl, * 
T.): flu&, absent. 

#has o ~ r r o b u  growth. T.): prun~, d a d .  

Growth at 60' C.: pres&, abmd. 

Pasteurization eumIva1, 80OC. 10 minutes: Positive 

Casein Hydrolysis: Positive 
Fat Hydrolysis : Xega t ive 
Gela t in  Hydrolyeis : Positive 
Starch Hydrolysie: MegativeLT ,- eL / . r yp - s j  
grea Hydrolysis: Negat ive 

rJH4 from Peptone : Pas itive 
Ne$abolism: Oxidative - Glucose 
Acetyl methyl carbinol: Negative 

"4 ae sole Nitrogen aource: Positive 

Sole Carbon sources: Citrate - Positive 
Glucose - losltive 
Sucrose -Positive 
Xylose - loeitive 

ADDITIONAL TESTS 

- 4 

r; 
/ J  

1. 

Methylene blue reduction : Negative 

Crystalline Dextr1ne:Not observed 

Salt toleraacee: 2$ - Poeitive 
7% -~ositive 
10% - EOSZ tive 
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Name of organis&.?* C i l l L l E  . J U Z i l L E  ._...... ... ...... ...... ..Studied by.%'.. .... 'isk.?.. _.... %ll€?lQhkure No..L+4-.2-8 .... 

source ...... , 
C .  

. . ... ........... .. ....... ..... . .... ....... ......... . ................. Habitat .., ~C.1.1 ... .......... ............................... 

M d i u d u t r i e n t  
broth, 

1'" Carbohydrate : 
Indicatorg c? 

Descriptions (Underscore required kmar.) I Sketch- 

w w w 
8 3 2  
- 4 s  - g a m  ----- 

STAINING CHARACTERISTICS 
~+lm:  t b: 24nr .M-Ro~eloff' F 

(modified) s v e c i a l ~ :  

NUTRIENT BROTH -: 1 day 
suttpce growth: IOU. tin;. #elaide. m. d a m .  
Subsurface growth: MC. m. #rauchr. 
Amount of powth: scanty. -2. abundant. 
Sediment: noH. g r a n u h r . ~ t .  nscid.  m. 

- 
~~ 

GELATIN STAB Aee: 1 d-.y 
Liquefaction: n m .  n m ~ f w m .  rnfundibulifwm. napiform. saunte. slral i jm. 
Rate: slaw, modn&. 2 d .  

T e m p 2 5  *C. 

Tamp. 'C. 
I OTHER MEDIA 4P: 

l o t n t o  s l n n t :  6pe Dk.  L- 
Soy'-.ezn zg?r s l m t  : 1\70 F r o  

I FERMENTATION T ~ P .  25 T. 

Acid in 

Gas in days 
1- 

ACTION ON MILK Temp. 22, "C. I 

Acid curd I = I  i I I I I 
Rennet curd 

Peptonization 

Reduction (before 1 - ' I I 1 
coapulation) I - I I 



ACTION ON NITRATES INDOLE PRODUCTIOP.: 
Medium:l$ IDTO3 b ro th  ~ e m p 2 8  'c. Medium: ":ry?t,oq:?.?n b ro th  h e : l O  e.?. . 
Nitrite: -10 ... d. : .............. d. ; .............. d. Method: ibva c ' '5 ~emp28 T. 
G a s ( N ) : - 1 0  ... d. ; d. : ......... .... d. Indole: present, nbryJ. 

P a s t e u r i z a t i o n  BWVIV~I ,  30'~. 10 minutes : P o s i t i v e  
ADDITIONAL TESTS 

Casein Hy?rolysls:  P o s i t i v e  
F a t  Hydrolysis : 10 s i  t i v e  
Gelatin Hydrolysis:  l o s i t i v e  
S ta rch  Hydrolysis:  Xegxtive 
Urea Hydrolysis :  Ne gc? t ive  

" 4  from Pegtone: Z o s i t i v e  

Xetabolism: Oxidative 

Acetyl  methyl w r b i n o l :  Pos i t i ve  

" 4  as sole Nitrogen source:  i ' o s i t i v e  

Sole  Carbon eources:  Citrate - P o s i t i v e  
Glucose - l o e i t l v e  
Sucrose - 2osit:ve 
Xylose - l o g i t i v e  

Methylene blue reduction: Pos i t i ve  

C r y s t a l l i n e  Dextr ins  : Not observed 

S a l t  t o l e rances :  2% - P o s i t i v e  
7% - ?osl.tiv\z 
10% - P o s i t i v e  
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Culti iral  Characteristics of B d c t e r i a l  Colonies - 
Culture No, 

m 

I .  Surface Colonies 
-__I 

a, Macroscopic appearance, 

I. Size, mm a mr)? - 
2, Shape: Outline- round oval, irregular,  f i lameutous,,  

Etevat3xm= effuse, flat, ralsed, convex, rugose, 

pap3 PPa tc , umbonate , pulvinate 

Tupcgraphp smooth, rGugh, wrinkled, contoured,  

s'criated, Rzibit- cxrnnact;, spreading, 

7' 

' 

-- -..c.-- 

3, Op*k%c;ai. - pToDeTti9S: 

(a) crJ~c)r: 

Cb) =rai?ce & - re f l ec ted  dull, onalescenk, 

Colcr Harmony ~ a n u a ~  ~o,.--j- 

i r idescent ,  g l i s t e n i n $ ,  f luorescent,  

Appesrance 3 transinitted l i g h t -  t ransparen* ,  

transiucent,  o~aque, 

(c) 

be M i c r ~ s ~ 0 p 5 . c  u?i2eaia11~e ( X I Q O )  

1, Margin- e n t i u e ,  gxanular ,  ciefr, lobed, undulate, 

cremate, excse, c i l i a t e ,  r h i z o i d ,  

2, I n t e m s I  s i r u ~ t u r e -  amorphozisb dense, granular ( f ine ,  
---I- 

coarse? t f i lamentous ,  s'sitiated, in ter laced ,  

c ,  Consistency- moist, slimy, so f t ,  butyrous, w a x y ,  tough,  __. - 
adherent b r i t t l e  

*I; i 
i 



8 

Name of organism B2wcj.LlL%S . 3i.XlilUS ................... .Studied by .. %... ..... '*:;....2.. ..... , O l l e C h l t u r e  N o . l b . 2 - D  .... 

S o m e  ................................................................................................ Habitat S a i l .  ........................................ Date...4.-,7.~.-.65 . . . . . . . . .  
C 

Descriptions (Undnscac rewired krmr.) I 

I 

I FERMENTATION Temp. 3 5 "C. 

Medium: ~ u k  R I int 
Carbohydrate: 1 % 
Indicator: Rc p 
Acidin 3 days 

Acid in days 

Gas in  3 days 

bcroHL 

Gas in davs I 1 

ACTION ON MILK Temp. 1 8 . C .  

Reaction 

Acid curd 

Rennet curd 

Reduction (before 
coaaulation) I 
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ACTION ON N I T U T E S  

Medium: l ~ , ~ ~ ~ ~ C ) ~  bpot,in Temp.28 *C. 

Gas (N): d. ; .............. d. : -.lo .... d. 

Nitrite: .............. d. ; .............. d. ; -. 10 .... d. 

HYDROGEN SULFIDE PRODUCTION 

Medium:Le?d a c e t a t e  8: kc20 d2. 
HS: present. ob*. t h i o  I ron  ~ ~ ~ 2 8  *c. 

TEMPERATURE RELATIONS 
Growth in refrigerator ( 'C. crenf, absmf. 
Growth at morn temperature ( $&C.): p r v l .  abtrcll. 
Growth at 37' C.:prerml, absent. 
Growth at 60' C.: peseni, abrmt. 

9 

RELATION TO FREE OXYGEN - Catalase : P o s i t i v e  
M ~ W :  Dexkrose T r y 7 t  .Soy a=: 10 Cia 
~ ~ t b d :  Shzke tubes  T e m p 2 ?  'C. 

Aerobic growth: abrcnt. present. brller than anaerobic rrmo1h, pOmn 
dhan awnobu rrowth. 

Anaerobic growth: prueni. 

P a s t e u r i z a t i o n  s u r v i v a l ,  BOOC. 10 minutes:  P o s i t i v e  

Casein Hydrolysis:  P o s i t i v e  
F a t  Hydrolysis : Po s l t i v e  
Gelatin Hydrolysis:  S o s i t i v e  
S ta rch  Hydrolysis:  Negritive 
Urea Hydrolysls:  Neg-tive 

ADDITIONAL TESTS 

"4 from lep tone :  Z'ositlve 

?4etabolisn: Oxidat ive 

Acetyl  methyl ca rb ino l  : ? o s i t i v e  

NH4 as sole Nitrogen source:  Pos i t i ve  

So le  Carbon sources:  Citrate - Z o s i t i v e  
Glucose - ? o s i t i v e  
Sucrose - l o s i t i v e  
Xylose - L'oal t ive 

Methylene Slue reduct ion:  Pos i t i ve  

C r y s t z l l i n e  Dextrins : mot oSserved 

S a l t  t o l e rances :  2% - Pos i t ive  
77: - i ?os i t ive  
10% - Zosi t ive  



(0 

\ >  

.. Cultural Characteristics of Bacterial Colonies\' 

1- Surface Colonies 

a, Macroscopic appearance, 

1. Size, mrn 2 yvvy~, 
2, Shape: OutlZne- round oval, irregular, f i lamentous ,  

- 
- 7  

EPevtutirjn- effuse, f l a t ,  ra3sed, convex, rugose, 

papillate umbonate, pulvinate  - 
Topography- smooth, rcugh, w r h k l e d ,  contoured, 

s t r i a t e d , .  H a b i t -  e c m ~ a c t ,  spreading, -- 
. -  

3.. O p t i c a l  nronerties: 

1, Narqin- en'iine, granular, c l e f t ,  lobed, undulate, 
-b- 

oreneile, . t x ~ s e ,  c i l i a t e ,  r h i z o i d .  

TnCeriIal s ~ r u c t u r e -  amorphous, dense, granular (Cine, 

coazse) fi lamentous, s t x i a t e d ,  i n t e r l a c e d ,  

2, 
-_I__ --. 

- 
c ,  Consiseency- @ s t ,  sl imy,  soft, butyrous', waxy, tough, 

adherent, b r i t t l e ,  

XI, Deep colonies 

a,  Sire  nim 

bo Shape 

b e *  coror 

&' 

- 

-. 

i" l a -  



T.? 
Name of organii,.Bacillus ... mmilus .......................... Studied byDr ........ !! ...* .$..* ..... &?.lle.rndt- N o . . 1 . 5 q - C  .... 
Sourn ............................................................................................................ Habitat ..... s.ai1 ........................................ Date .................................... 

Endospores: 
shape: s p b i u l .  Jli94aid. cyliwd?icd. 
Position: Mlrd lo c-ic. L m n i d .  n*rmiul. 

r 

OTHER MEDIA b: T m .  *C. 

Pot: t o  slant: 6pe Dark 
Soyberm c2szr slmt: KO growth 

J? cquer Red 

I FERMENTATION Temp. 2 5 "C. 

Carbohydrate: I % 3 
Indicator: s~ p r ? a  I--- 
Gash 3 days - - -  Peptonktion = I  ~----- 

Reduction (before mawlation) 1 = ' 1 ! I I 
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ACTION ON NITRATES INDOLE PRODUCTION 

~ o d i ~ : l @ X O 3  b r o t h  T e m p 2 8  'c. ~ a d i ~ :  Tryptophan b ro th  &e:lQ day 
; ....... .... . . .d. ; ...-. 1o.d. Method: iCOv8, c ' s T a n 2 8  X Nitrite: .............. d. 

Cas (N): ............__ d. ;... ........... d. ;...d&. Indole: pumr, &&. 

P a s t e u r i z a t i o n  s u r v i v a l ,  80OC. 10 minutes:  P o s i t i v e  
ADDITIONAL TESTS 

Case in  Hydrolysis : P o s i t i v e  
F a t  Hydrolysis:  l o  sit i v e  
Gelatin Hydrolysis:  P o s i t i v e  
S ta rch  Hydrolysis : Negztlve 
Urea Hydrolysis : Negative 

hX4 from Peptone: l o s i t i v e  

Metabolism: Oxidat ive 

Acetyl  methvl ca rb ino l :  l o s i t i v e  

MI4 as s o l e  NitroGen source :  l o s i t i v e  

So le  Carbon sources:  C i t r F - t e  - 2 o s i t i v e  
Glucose - l!?ecr t i v e  
Sucrose - Ne&-tive 
Xylose - Por; l t ive 

Nethylene blue reduct ion:  P o s i t i v e  

C r y s t a l l i n e  Dextr ins:  Not  observed 

S a l t  t o l e r r n c e s :  2% - P o s i t i v e  
74 - P o s i t i v e  

l O ; o  - ? o s i t i v e  
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striated. Habit- c~mnacf, spreading,, 

3 .  O p t i c a l  - -  ~sooerticsr 

el is k ening , c 1 It iorescent,  



Name of organism .Bacillus . .s.Ubtll.ia. .... Studied b y k . .  .... w.*E... B&ll.ercultm N o X C  ................ 

sormr.Mhl%.e... .Mo.un%a.in ....................................................... -tat .Soil r ate ........................................ 
var .  niger 

S O P  T-D. 28% 

Kopelof f 

AGAR STROKE 

;*-.i.ilrmr.-. 

c?tef soluble 

T-. 'C. OTHER MEDIA AE: 
P o t a t o  s lmt  : 2ge Covert Tan 
Soybem czar s l a n t :  31g Adobs 3 r o m  - abundant 
Glucose n i t m  te  s l a n t :  
Tyroslne a p r  s l a n t :  3 h c . z  piEment 
Fat azer: 3 n l  D e r i r - & p n ~  

- s c m t  growth 

ACTION ON MILK Temp. 28 "C. FERMENTATION Temp. 25 oc. I 
Indicator: 

Peptonization 

Reduction (before 
iTl-=Y- t -  coagulation) 

- - -  



ACTXON ON NITRATES Ih'DOLE PRODUCTlOS 
~edi-: l%XNO3 b r o t h  T-P. 2 8 'c. Trygtophan b r o t h  ~ g e :  10 days 
Nitrite: *..3......d. ; .............. d. ; .............. d. ~ ~ t h d :  hbvac's T-28 'c. 
Cu (N): .a3 ...... d. ; .............. d. : .............. d. indole: purrJ. a 

P a s t e r u l z a t i o n  survival, 80OC, 10 minutes:  P o s i t i v e  
ADDITIONAL TBSTS 

Casein Hydrolysis : P o s i t i v e  
F a t  Hydrolysis:  Xegative 
Gela t in  Hydrolysis: F'oslt lve 
Starch Hydrolysis : P o s i t i v e  
Urea Hydrolysis : Negative 

RH4 from Peptone: Po s it lve  

Xetabollam: Fermenter (glucose ,znd sucrose)  anaerogenic 

Acetyl  methyl ca -b lno l  : P o s i t i v e  
Nonoxldlzer-nonfomenter ( l a c t o s e  and xylose)  

Kid4 as sole Nitrogen source: 

Sole Carbon sources: C i t r a t e  - E'ositive 
Glucose - ? O S i t i V c ;  
Sucrose -  ititr it re 
Xylose - l o s l t i v e  

Posit ive 

Nethylene blue reduct ion  : Pos i t ive  

C r y s t a l l i n e  Dextrins:  N o t  observed 

Sa l t  t o l e r a n c e s :  2% - P o s i t i v e  
7% - ?ositlve 
10% - ? o s i t i v e  

.ve 

i 

Li 
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Name of organism B3C iI.I.U.S ..... SUbti.I..ZS ........................ Studied byDr.0. ..YLE.o .... BQll-ulture N o M . C I  ............ - 
var. niger 

.................................... ..... ............ sourceErlhit e .. &bun t a . h  ......................................................... ~abitat.Sail.. ......ate 4-.2,.-5.5. 

c+.m:+ -- &:24hrs~- :  Ropeloff's 
( n o d i f i e d )  spsfklstailm: 

8 
-0 

I 14 hr U R k v  
AGAR COLONIES Tamp. *C. 

~ 

NUTRIENT BROTH h a :  2 d? YS 
surfu~ prowth: (Iar,-ti(Ir. PJI~JC.  f~~oll. ur l rs- .  ( i s IC n 6 
Subsurface growth: MI. iurbd. granuhr. 
Amount of g r o w t h s .  nodnatt. rbrrdowl. 
&duneat: (IOU. granular. #ocndc8I. nsrd .  e. 

Tamp. 2 5.c. 

I 
GELATIN STAB &:24 hrs , T a m 2 5  %. 

OTHER MEDIA ncs: T-. *C. 

P o t a t o  s l a n t :  33.0 Bisd,ue 
Soybean agar, s l a n t  : 31g Ado-)e Brown 
Glucose ??itrate slant: s c s n t  growth 
Tyros ine  a s a r  sl7.n t : Black 
Fat afp?r: 3 1 ~  to white (m a w v  ., 1r-J 

I FERMENTATION  em^. 25 T. ACTION ON MILK ~ m ~ . 2 8  T. I 
Indicator: 
Litmus 

Reaction 

Acid curd l-l-i-l-l-l--l 
I- I- I- I-I- 

I +  Peptonization 

Reduction (before 
coawtation) 1 ' + 1 I I I 



. ACTION ON NITRATES INDOLE PRODUCTXOS 
~ed;umL$B?O3 bro th  Temp. 26C. Madi-:Try?tophan b ro th  kc: 10 days 

.............. 3... d. ; d. ; .............. d. Methd:Kovac ' s Temp. 28C 
Indole: punJ,*. G u  (N):? .... 3... .d. ; .............. d. ; .............. d. 

. n  . .  
HYDROGEN SULFIDE PRODUCTION 

Med;=Le?d Rcetz te  & 
HS: pucn ?'%lo .-. i r o n  

Age:10 days RELATIONTOFREEOXYGEN - Catalase: P o s i t i v e  
Taup. 28C. Medium:Dextrose N u t r i e n t  a ke: 10 days 

TEMPERATURE RELATIONS ~ ~ t b o d :  Snake tubes  Temp. 2&C. 
Aerobic growth: abacut. &e& be& than anaerobic zrowfh, poarn 

Anrcrobic growth: pea&, o*t. 

irkon anaerobic grmrik. 
Growth at 37' C.: p w  obami. 
Growth at 60. C.: p w i ,  ab#& 

P a s t e u r i z a t i o n  s u r v i v a l ,  80OC 10 minutes: P o s i t i v e  
ADDITIONAL TESTS 

Casein Hydrolys is :  P o s i t i v e  - -  

F a t  Hy&blgsis:  Negcl t ive 
Gel- t i n  H:yd:-olysIs : P o s i t i v e  
St?.rch Hydrolys is  : P o s i t i v e  
Urea Hydrolysis: Xegative 

N H 4  from Peptone: P o s i t i v e  

Metzbolism: Fermenter - anaerogenic (Glucose and Sucrose) 

Acetyl  methyl cai-binol : ?os i t i ve  

NH4 as sole Nitroeen source: 

So le  C.?rbon aources:  Citrate - P o s i t i v e  
Glucose - ? o s i t i v e  
Sucrose - P o s i t i v e  
Xylose -- P o s i t i v e  

Nonoxidizer - nonfermenter ( Lactose ?nd Xylose) 

Positive 

Xethylene blue reduct ion:  P o s i t i v e  

Crystalline Dextrins : Not observed 

S a l t  t o l e rances :  2% - P o s i t i v e  
7% - Tos i t ive  
10% - Positive 

W 



1. Size rnrnqw- 

2, Shunc: Cg~- i l5r :e -  round, oval, irreguldr,, filamentous, 

-* - --u- 
2ievatToa-- -- sffuse, f l a t ,  r m ,  convex, rugose,  . 
p api  i I.,? t e , umbon a t  e , pu Ivi n a -i: e 

TopograpA; smooth, rough, wrinkled, contoured,  

striated,, Kahi t- cemract, spread ing ,  - 

tral7siucen t, opaque L - 
b, Microscopic appearance (X200),, 

be Skapc 

e ,  Color 
__I_ 



Name of o r g a d 8  c i l l u s  ..... 3,ur;lilu.s ............................. studied by DTt- .... W..B., .... B.d.l.s&ltt, ~0.x.8 ................... 

so-.White.. .Mmm.f;ain ....................................................... Habi ta t . .S .o . i l  ........................................... &+&-.8,-65 ............... 

I skacba Descriptions ( U d a r m r e  rwired rems.) 

CELLMORPHOLOGY ~d-: Try2t icase  BO il J F ~ ~ . ~ O  .c. 
vgtettive &: b: 2 % liri 

Form and ura-mt: strepraad. &#auk. rriu-.. su&se.* 
m11.1. s*&. braached rods, m. 

~ ~ ~ i n b * :  + -:Peritr ichous v :qv05:w 

Endospota: 
shape: rpbaiul. ellipsoid. cyliubiul. 
Position: canl7al lo e-ic. Imird. nJlsr*;J. 

STAINING CHARACTERISTICS 
cru~: +- ~ s e :  24 hi-: Hopeloff ' s  

(rnodiified) spsi.lmtainm: 

T-. *C. 

o It.  yellow 

OTHER MEDIA Jk: 

?o ta to  s lmt  : 21e E h s t P -  

F r t  a c z r :  
Soybe?-n z r n r  s l a n t :  3ca 

FERMENTATION ~ m p .  25 T. I 

Acid in 2 days + = +  

Gasin 2 days - 0 -  

--- 
Acidin days --- 

8-/-- I I Gas in daw I 

ACTION ON MILK T-~. 25 T. 1 



ACTION ON HITRATZS INDiiLE TXODCCTIOS 

~ea i~m: l$KNO3 b r o t h  ~emp23 T. MeGiuz: Ty;v?to3’nan ~ ~ 1 0  day 
; ..-.J ._.. d. Methcd: xovz c ’ s Temp. 28.C h’itrite: .............. d. ; .............. d. 

Gas (N): ......._...,._ d. ; .............. d. ;..-3 ..... d. Indo!e: prumi, pbsent. 

HYDROGEN SULFIDE PRODUCTION 
~ e d i ~ :  Lead z c e t a t e  &- kc: 10 day RELATIONTOFREE OXYGEN - Catalase:  P o s i t i v e  
HS:prcsmf,&,& Thio i ron  T - ~ .  28c. Medi-:Dextrose l ? u t r i e n t  a h e :  10 day 

TEMPERATURE RELATIONS ~ ~ t b o d :  Shake tubes  Temp. 2 8 C .  
Aerobic growth: o b m l .  PLJcnl, be& lhan anaerobic grmfh,  poaw 

-bit growth: pud, a&;. 

Growth in refrigerator (10.C ’. 
Growth at room temperature ($&.,: p- rrrcnl, d s d .  
Growth at 37’ C.: p-1, absmr. 
Gmntb at W’ C.: prd, absml. 

uml, abient. 

f L n  omaerobic gr’ourlh. 

l a s t e u r i z z t i o n  survivr?l ,  NIOC. 10 minutes:  P o s i t i v e  

Casein Hydrolysis: P o s i t i v e  
T a t  Hydrolysis : P o s i t i v e  
Gelat in  Hydrolysis:  l o s i t i v e  
Stai-ch Hydrolysis:  XeGr,tIve 
Vrea Hydrolysis:  Ye E? t ive 

ADDITIONAL TESTS 

XH4 from Peptone: ?o sitf .ve 

Metabolism: Fermenter - snaer.o,renic - Glucose, Sucrose,  and Xylose 
Nonoxidizer-nonferrnenter - Lactose 

Acetyl methyl ca rb ino l :  l o s i t i v e  

L7ii4 as s o l e  F l t rogen  source : -3osit ive 

Sole  Cc?rbon sources:  C i t r a t e  - ?os i t ive  
Gliizose - ?cP i t ive  
Sucrose - ?oSi t ive  
Xglose - l o s i t i v e  

Xethylene b lue  reduct ion:  l o s i t i v e  

C r y s t ? - l l i n e  3extrins : Not observed 

Salt tolerni ices:  2,;; - lositive 
7 ;  - P o s i t i v e  
10% - Zos i t ive  

4 - -  
e- 
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Name of o r g ~ . ~ , ~ ~ ~ . k l . ~ .  ...c.ereu8 ............... ................. Studied b y k . r  .... k l . 2 . r  .... BD.ll.eIcdtm N0.18.-2-.c .___ 

~0urce.Whit.e .... & . w % c L ~ ~  ....... ................................................ &bitat .. S.~il..................................... ...... ~~te.A-.S.-.65 .... . . . . ... .. .. 

~ i rm:  + ~ p e :  24 h w :  Kopeloff ' s 
( mo di f 1 ed ) Gpstld.ipr: 

~ a m p . 2 8  c 
I 

NUTRIENT BROTH AR: 24 hour , T-P. 2%. 
smf.c+ gnwtlx w. r*.. ha*. Jkalkd. d-0. 
Snbsurface growth: w. * s u a l u b .  
Amount of growth: scnl*.. modern&. .br.d.lr. 
sedimsnt: MI. u n h .  m. m Z Z ' Z h y .  

Tsmp. .C. 

Abundent growth 

OTHER MEDIA Aps: 

Potato s lan t :  2ec Bisciii 
S o : f o e m  asar  s l a n t  : 

I 

FERMENTATION ~ m p .  25 T. I 
MBa;-J?utrient 51 8 x 

broth 8 3 e  
Indicator: BCP b a r n  
Carbohydrate: 1 % 3 y 

----- 

ACTION ON MILK Temp. 23 "C. 1 

Reaction I r l -  - 
Acid curd I d -  
Rennet curd I L 1 = 

Reduction (before 
COaEulation) I + ' -t 
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ACTION ON NITRATES INDOLE PRODUCTIOS 
~edim: 1% ET03 b r o t h  T-~. 2&c. ~ 4 ~ ~ :  Try3tophan b ro th  10 day 
Nitrite: ........... ..d. : .............. d. ; +..2 ...__. d. Method: Kava ' s T - P . ~ ~ ,  
Gas (N): ..........._.. d. ; .............. d. ; .-.? ...... d. Indole: present, a&&. 

HYDROGEN SULFIDE PRODUCTION 

Medium: Lead a c e t a t e  eC 
HS: present, obs&. Thio i r o n  T-~. 2ac. Mediun3extrose Trvpt.eov 10 da. 

kP , :1O da. RELATION TO FREE OXYGEN - Cata lase  : N e p  t ive  

TEMPERATURE RELATIONS ~ c t h o d :  Shake tubes  ~ m p .  28-c. 
Aerobic growth: abrcnl. present, betier than anaerobic pwh, poorer 

Anaerobic growth: present, a&;. 

Growth in refrigerator ( 
Growth at morn temperature (2WC.): - 0 b c d .  
Growth at 37. C.: p m  absent. 
Growth at 60' C.: present, o b s d .  

T.): prud, absent. 

I h n  onamok p r w l h .  

P a s t e u r i z a t i o n  s u r v i v a l ,  800c . 10 minutes : P o s i t i v e  

Casein Hydrolysis :  P o s i t i v e  
F a t  Hydrolysis  : Negative 
Gelat in  Hydrolysis :  P o s i t i v e  
S ta rch  Hydrolysis :  P o s i t i v e  
Urea Hydrolysis :  Negative 

NH from Peptone: P o s i t i v e  

Meta'ooliem : Monoxidizer-nonfermenter - Glucose 

Acety l  methyl ca rb ino l  : P o s i t i v e  

NM4 as s o l e  Nitrogen source:  l o s 2 t i v e  

Sole Carbon sources :  C i t r a t e  - P o s i t i v e  
Glucose - l o s i t i v e  
Siicrose - T o s i t i v e  
Xylose - ? o s i t l v e  

ADDITIONAL TESTS 

4 

Methylene b l u e  reduct ion  : FTep t ive 

C r g s t c l i i n e  Dextr ins  : Not observed 

S a l t  t o l e rances :  2% - P o s i t i v e  
7% - Zos i t ive  
10% - lositive 



U 

I., Surface Colvr r ies  -- 
a ,  ~ a c n o s c o p i c  appearance, 
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.aumilus ........................ studied b y n r  ....... W..B.- .... Bollemult- ~~-3.9 .................... 

GELATIN STAB -: 5 ;3ny T - ~ .  2 5 ~ .  
Liquefaction: name. nakrsform. mfundsbdijwn. naprjmm. s 4 .  zh. 
Rate: e. m a t e .  ropd. 

OTHER MEDIA k: Temp. *C. 

I FERMENTATION ~ m p .  25 oc. 

M e a i d h t r - l e n t  J p 8 3 e $ 2 9 2  
Indicator: 3 C 3  1 3 2 2 r i  

+ = +  = 
CarbohydrhcOth% 3 

Acid in 12 days 

Acid in days 
----- 
----- 

Grsin 1% days - I -  - - I  
1 

I---- 
Gas in d a w  

ACTION ON MILK Temp. -9, “C. 
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ACTION ON NITRATES I S W L E  PRODUCTIOX 
~ c d i ~ :  1% KI?O3 b r o t h  ~ ~ ~ . 2 1 j . c .  m i , d q ~ ~ t o p h a n  brokh ~ g e :  10 day 
Nitrite: .............. d. : .............. d. ; - 3  .._.._ d. Method: xova c ’ s ~ e m p .  2 8 x 
Gas (N): .............. d. ; ............._ d. ; .-3 ...... d. Indole: pacrcr, 4bsnJ. 

HYDROGEN SULFIDE PRODUCTION 
M d & e a i  z c e t z t e  aC ke:10 doy RELATXON TOFREEOXYGEN - Catalase: P o s i t i v e  
HS: plescnl, -i. Tilio i r o n  T-P. 2b.c. Mdium3extrose X u t r l e n t  A be:10 day 

Method: S’n?.ke tubes TEMPERATURE RELATIONS 
Growth in refrigerator (10 T . ) :  

Growth at 37. C.: pescnt abtcrrl. 
GForth atXFC.: p s ,  nbsmt. ( 3 - > 
Growth at room temperature (2 6 ‘C.) : -  ab^. Aerobic gmwth: absent. -1, b c k  than amur- pwrn 

l h n  anarrobir growth. 

-bt pvwth:  pud, vs 

?a s t eur i za t ion  
ADDXTIONAL TESTS 

10 minutes: Po s it ive 

Casein Hydrolysis :  i ’cs i t lve  
F a t  Hydrolysis  : P o s l t i v e  
Gelatin Hydrolysis : Posi-f lve 
S t a r c h  Hy&ol;:%is : Neg;,? t i v e  
Urea Hydrolysis: N e  G L ~  t ive  

I l l 4  from l ep tone :  ? o s i t i v e  

Metabolism: F e m e n t a t l v e  - ?anei-ocenic - Glucose and Sucrose 
Eonox i 3 3 1; ive -non ferzien tc t ive - Lac t o  s e and Xylo se 

Acety l  methyl carbinol: ?os4tlve 

NH4 as s o l e  Nitrocen soiii-ce : l o ~ i t i v e  

S o l e  Carbon sources: C i t i - z t e  - -3osi t lve 
Glucose - losltive 
Sucrose - F‘ositlve 
X:dase - ‘?os i t ive  

Methylene biOue r educ t ion :  l o s i t i v e  

Cryst? . l l ine Dextr tns:  Xot o;::served 

salt t o l e r a n c e s :  2$ - lositive 
753 - ?osS.tive 
IO$ - ?os I t ive  



2 8  

I. Surface C Q I C I E ~ ~ S  
-.a 

a, Macroscopic appearance, 

1. - Size, mi 3mrUr\. 

i r5desuent  glistening, f luorescent ,  
* 

?O 
3 
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Name of org-&a.c.illus .... pumilis ............................ studied by.&!.. ..... 'iL3.. .... B o . l l . e n u l t -  NO. .19..Af, ........... 

so-..Nhit e.. ..Moun%a.in ....................................................... Habitat .. Soil ......................................... .~ate..4.8.~.6.5... ............ 

Derriotions ( U d a r c a e  remired krmr.) I 

STAINING CHARACTERISTICS 

I G-: + b: 24 M.W: Kopeloff ' s  
SDecidStnium: (modif  l e d )  

Tamp.25 .c 
I 

AGAR STROKE b: 24 h r .  

sketcha 

I- 
S*% 

..' y 
3 -"2, t 

OTHER MEDIA Am: 

Pota to  s l a n t :  
So;rbem a g z r  s l e n t  : 
Glucose nitrate slant: C l e p L  r t o  1~51 t e  s h i n y  (Kode:.?,te grovth)  
Tyros ine  aS-".r s l a n t :  
Fet a 7 F . r  : 7 m  1st. vn T- v 

Blacg wc7 ter  so lub le  :2?iEnent 

I Temp. 25 T. I FERMENTATION 
~ 

M e d i u m 3 T u t r i  bz-o:Et 
Carbohydrate: 1 '% 
Indicator: - 
Acid in a days = / =  

Gasin 2 days = I =  
-- 

I Acid in days -- 
I- 

- 
x 5 
v) 

-- = I  

ACTION ON MILK Temp. 28 "C. 

Indicator: 
Lit-us 
Reaction 

Acid curd l-l--l=!-l-li 
Rennet curd 

Peptonhtion 

I 1 Gas in davs I I I 



- 

c 
. .  
I :  
i d  

’1 

ACTION ON NITRATES ISDOi.2 PRODL:CT!ON 

Medium: I Y a O - ,  broti.1 Temp. 23C. Mdium: Try$o:ihm b ro th  b e :  10 day 
; .........._... d. ; ....._......__ d. Mlethod:KO’J?-C ’ S Temp. 2 ‘?,*C. 

-9 Sitrite: ..-.> ..._. d. 

Gas(N):..-.3 ..... d. ; .............. d. ; .............. d. Indo!e: prurnt,obscnl. 

HYDROGEN SULFIDE PRODUCTION 
Medium: LE@ A C e t 2 t 0  8: Age: loday RELATION TO FREE OXYGEN - ktal,.LSe : NegELtiVe 
HS: prescnt,&t. L i r o n  Temp. 2&C. xediUm: Dextrose ’ I h t r i e n t  Q ~ J O  dcy 

T E M P E U T U R E  RELATIONS ~ ~ f i d :  Shzke t u j e s  Temp. 2S-C. 
Aerobic growth: absent, prcrcnl, bet& than anaerobic rrowllr, pooror 

Anaerobic growth: puenl ,  a u t .  

Growth in rcfrigeratm ( 10.C.): e, absent. ( 
Growth at room temperature ( 2OC.): prcsnJ, a b r l .  
Growth at 37” C.: p, resent absent. 
Growth at 60’ C.: plcscnl. a b s d .  

) 
than anamok  growth. 

3 a s t e u r i z a t i o n  s u r v i v a l  , SOOC 10 minutes : P o s i t i v e  
ADDITIONAL TESTS 

Case in  Hydr-olysis : l o s i t  ive 
Fat  H y d r o l y s i s :  Xe g?”. t i ve 
Gelztiii Hydrolys is  : ? o s i t i v e  
S tarch  Hydrolysis: Ne g? t i v e  
Urea Hydrolysis: N e  ,y. t i v e  

NE4 from Pe9tone: ? o s l t i v e  

Met2bolisrn: Fermenter - a n n e r o m n i c  (G1:i.cose a913 Sucrose) 
Konoxidizer-nanfermenter (Lactose and Xylose) 

Acetyi  methyl c w b i n o l :  Pos i t i ve  

NH4 as s o l e  Xiti-oCcn source: 3osit:ve 

Keth-rlene b lue  re6uctiol-i : lositive 

C r y s t n l l h e  3e : - t r ins  : Not observed 

S z l t  t o l e r m c e s :  2‘5 - l o s i t i v e  
75; - Z o s i t i v e  
10% - Z o s i t i v e  

,- 

J 

U 

7 I 

J 
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I, ScrEace Colonies 

J, Macroscopic appearance, 

1. Size, m 4-m 

2, - S h a ~ e t  Outline- round, oval, 5rregulzirv filamentous, 

E l e v a t i o n -  &fusev f l a t ,  raise&, convex, rugose, 

pa p i  P la’ie urnboll a t e  ,, pulvinate 

Topogrz*~hy-- srrimth), rough, wrinkled, .  contouzeci, 

striated Habi t -  CGrnDdct- spreading. .  

- 

-- 
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N- of owanism..Ba.cillus. ... PL?JILLlUs ......................... studied byDr.... .... x..+.& ..... 30,ll.!ztdt- N~.B&?. ........... 

Source .............................................................................................................. Habitat..%.% 1. .......................... ........... Date ..... 4-.n.-.53 ............. c 

h - 4 5  ea-45 ~moulrrf-.: 
%sa:a*7;nR9ei9w* -. - . .  4. 
Endorporn: 
shape: sphuiul. ellipsoid. cyiindriul. 
Podtion: CMPl lo rrcnurir. Imird. n*yri.rl. 

7 d? y 

Tamp. 'C. OTHER MEDIA 4= 

Pot2 - to claat : - . 31e - _ _  - CInncr4 
Soybean ag3.r s l a n t :  2db Ivory 
Fat  ng,:r: 

I 

FERMENTATION Temp. 25 T. 

----- 
+ = = +  - 

Acid in 1 2  days 

&in I days 

Gas in 12 davs 

ACTION ON MILK Temp28 "C. 

Indicator: Days 

Reaction 

Acid curd 

Rennet curd 
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ACTION ON NITRATES I X W L E  PRODUCTIOS 
r- 

~ c d i ~ :  1% KXO3 bro th  ~ - ~ . 2 & .  Mdum:J.?:,r?3to:Jhzn Si-oth A d o  day 
&thod:?i'(OvG c I s Temp. 2?-X Nitrite: ...-. 3 _.... d. 

Gas (N): Z.2 d. ; ...... ; ....... d. ; ........ ...... d. Indole: pructrt, d s 3 .  

; .............. d. ; .............. d. - - 
HYDROGEN SULFIDE PRODUCTION 

Mediumbad a c e t a t e  & ke:10 day RELATIONTOFREEOXIGEN - Cat?l?..se: l o s i t i v e  
HS: pumt, ds. Thio  lr on T-~ .  2 & ~ .  Medium: Dextrose Xut r ien t  CAW 10 day 

TEMPERATURE RELATIONS ~ c t h o d :  Shake tubes Temp. 23.C. 

P c s t e u r i z a t i o n  
ADDITIOhAL TESTS 

s&vival, SOOC. 10 minutes: ?os i t ive  

Casein Hydrolysis : P o s i t i v e  
F a t  Hydrolysis : P o s i t i v e  
Gelatin Hydrolysis : b s i t t v e  
S t a r c h  Hydrolysis:  Xega t ive  
Urea Hydrolysis: N e  ga t i v e  

LXL; from l ep tone :  P o s i t i v e  

Nets-bolisrn: Fermentative - an?.erosenic - Glucose 2nd Sucrose 

Acetyl methyl carbinol : Pos i t ive  
Xonoxidative-nonf ermentative - Lackto se  2nd Xylose 

NKL: as sole Nitrogen sou:-ce: l o s i t i v e  

So le  Carbon sources  : C i t r z . t e - -  l o s i t i v e  
Glucose - ? o s i t i v e  
Sucrose - Eegat ive 
Xylose - F'ositive 

I4ethylene b lue  reduct ion:  Positive 

C r y s t z l l i n e  D e x t r h s  : Not observed 

S a l t  t o l e r a n c e s :  2% - ?osiiive 
7% - PositTve 
10% - Positive 



c 

3.9- 

Cuiturai  Character i s t i c s  of Backerial C o l o n i e s  

I., Surface  Colonies -- 
a ,  Macroscopic appearance, 

Topography ~ s f ~ o ~ t h ,  rough, ivrlakled, contoured, 

s t r i a t e d ,  Rabi%-  commct, spreading,  - 
3 .  O p t i c d l  m o n e x r i e s :  --- 

(a) -?- C 5 l . o ~ :  Cola Rarmong Manual N O , . ~  [q%> 
a {b) Appeafanee b~ ref le 'c ted l i g h t - .  dull, opalescent,  

Ir idescent ,  $ l i s t en? .~z ,  f laorescent. 

A ~ p e z r a n c e  5 trsnsxitted P i s q h t -  t ransparent ,  

trans lucent ,  opaque, 

( e >  
2 

be ?4ictosco~ic appeatazce (XZOO) 

1, Xargfn- ent i re ,  granalar, c l e E t ,  lobed, undulate, 

crenate., erose,  c i l i a t e ,  tn izo id-  

~ n t - e r n . ; ~  s t ruc ture-  amorphous, dense, m r  ( f i n e ,  

coarse; ~ f i l auentous ,  s"sriated, inter lace6 ,  

2, 

Consistency- nais t ,  slimy, soft ,  butyrous, waxy', tough, - - 

4 



3 5  

.... .......................... N- of arpanism...Ba.cillus mmilus studied by.Drr .... L3... .... %llemdtun ~ o . l B R l  ........... 

...... ............ Sounr ............................................................................................................. mat .. Sai.1 .................................... &,,,Q-65 

Endospms: 

STAINING CHARACTERISTICS 
GYUll: &2&r .MM: Ko?eloff's 

(modified) sori.l-: 

Tamp. 2 5-c. 

FERMENTATION T - ~ .  2 5 T. I 

Acid in 2 days 

Acidin days 

Gasin days 

Gas in d a w  

ACTION ON MILK Te5p.28 "C. 

Indicator: Days 
Litmus 

c Reaction 

Acid curd - 
Rennet curd 7 

Peptonization 

Reduction (before 

- - 
------ - 
---_______ 

= +  
~ coapulation) 1 + + 



3G 

ACTION ON NITRAmS INDOLE PilODUCTION 
~edi-J$ E103 b r o t h  Tmp.  2&. t - ~ ~ : T Y ~ ~ ~ t o p k . , a n  .. b r o t h  h e : 1 0  d~. . 

............. Nitrite: d. : .............. d. ; ..-3 ..... d. ~ f ~ t h d :  Iiova c * s Temp. 2&c. 
Gas (N): d. : .............. d. : ..-3 ..... d. Indole: p r w ,  a .............. 

HYDROGEN SULFXDE PRODUCTION 
Med;-:Lead Aceta te  & b: 10 da . RELATION TOFREE OXYGEN - Catalase : fositive 
HS:prun~.-. Thio Iron T a p .  28C. Medi-:Dextrose N u t r i e n t  a h e : 1 0  da. 

TEMPERATURE RELATXONS ~ e t h o d :  Shake tubes  Temp. 28.C. 
Aerobic growth: absml. prucnl. be& lhan ammo& ;rmolh, poorrr in refrigerator (10~ 

Growth at morn temperature ( 
Growth at 37' C.t p s n f ,  absent. 
Gm.o*nh bt @' C.: p a r ,  ebmd.  ( ) ' AnrmPbic growthr pud, o&t. 

lhan aMcTobic g r d k .  
& p d . d S d .  ( ) m: pud, o b m ~ .  

P a s t e u r i z a t i o n  aurvival, 8OoC.  10 mlnutes: P o s i t i v e  
ADDITIONAL TESTS 

Casein Hydrolysds : P o s i t i v e  
Fa t  Hydrolyeis : ?os it ive 
Gelatin Hydrolysis  : P o s i t i v e  
Starch Hydrolysis :  Xegative 
Urea Hydrolysis :  Nege t ive 

"4 from Peptone: P o s i t i v e  

Netabolisrn: Fermentat ive - nnae-ogenic - Glucose and Suci-ose 

Ace ty l  methyl ca rb ino l :  Positi,e 

NH4 2 s  sole Nitrogen source :  P o s i t i v e  

Moi2oXida t ive-nonf ernen tet ive - Lactose an d Xylose 

S o l e  Carbon sources :  C i t r z t e  - h s i t i v e  
Glucose - l c s l t i v e  
Sucrose - l o r i t i v e  
X:-lose - j?osl.tive 

Xethylene blue r educ t ion  : ?os;t ive 

C r y s t a l l i n e  Dextrf 1-1s : Xot observed 

S a l t  t o l e r a n c e s :  2 5  - l o s i t i v e  
75 - P o s i t i v e  
10% - Zos i t ive  

P 

U 

Y 

c 

Y 

Y 

n 
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I 

f 

Li 

3 

i : r. , ', i 

I 

a ,  ? k c ~ o s c ~ p i c  appearance, 
w- 

Z,,  Shape: G u t l i n e -  round, oval, i r r e m l z r ,  filamentous,, 

.c ievat ioi~z -- 
p;a.piilstt'e ~rnibonate, pulv inate ,  

effuse,  flat, raised,  convex, mgose, --. 

C ,  Consistency- m i s t ,  slimy, s o f t  b u t y r o u s ,  i'iCixy, $oug;h, 
__I - 1  

adhexeat,  b r i t t l e ,  
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na ma d @ c l l l u  .... auhtll ls  ......................... strrdied by.Dr.. ..... ILB ...... Bd3.e- ~ d 9 G 2 . g  .... 
var. n R e r  

&alee.. -...... ............................................ t .................................................. XdlitBt... s.011 .......................................... atc..41-8=.6.5 ............... 

ULLMO~L~HOLOOY ~adhmr: Tryptlcase s 
Ib: 8% :1 

OTHER MEDIA Ap: Tuap. .C 

Potato s lan t :  31e Cahel 
Soybean agar s l a n t  : 311 Beaver abundant 
Glucose n i t r a t e  s l a n t :  scant 
Tyrosine agap s l an t :  Bli3ck p i g e n t  
Fat  agar: 3nl Dark Brown 

FERMENTATION ~ m p .  25 T. 1 

Addin 1 days 

A d d i n  days %I2 -- 
Gasin t days - I -  

1-1- 

+ - 

davs ! I I I I 
Gas in 

ACTION ON MILK T-P. 28 T. I 



! '1 

ACTION ON NITFSiTES XNXLE 22ODUCTIOS 
?riea;un:l$ZITCj bro th  T a p .  2&. - "d-. . ~ ~ g > t o p h a n  m --I- broth  b : l 6  day 
Nitrite:.r .... 3 .... ; .............. d. ; .............. d. M ~ W :  Kova c "s T a p .  28G 
Gas (N): ....... 3....d. ; .............. d. ; ........_..... d. Indole: plunJ, ghmd, 

HYDROGEN S"- FIDE PRODUCTION 
~ ; t d i ~ : L s ~ i  a c e t a t e &  b: lo da.  RELATIONTOFREEOXYGEN - Catalase: P o s i t i v e  
~ ~ : p l ~ ~ ~ t . ~  Thio i r o n  T-~.  28c Medi-:Dextrose N u t r i e n t  a k e : 1 0  day 

TEMPERATURERELA I NS  ath hod: Shake tubea Temp. 28C. 
h b i c  growth: d ~ t ,  &escnl. b c W  I b n  ammo& rrmtk4 poora 38 lb. QMQ0bi.c & r d .  

Growth in refrigerator ( $8 'C  + ~ ~ d s m t .  
Growth at room tenperaturn ( 'C.): d~d.  
Growth at 87. C.: p r f .  c b s d .  
Growth st 60. C.: pads- Arucmbic gr~wth: pwmd,obrmt. 

P a s t e u r i z a t i o n  s u r v i v a l ,  80OC. 10 minutes : P o e i t i v e  
ADDITIONAL TESTS 

Casein Hydrolysis : P o s i t i v e  
F a t  Tlydrolysis : Eegat ive  
C+elati=1 Hydrolysis : 2 o s l t i v e  
S ta rch  Hydrolysis:  P o s i t i v e  
'Rea  Eydrolys is : Fe ga t i v e  

hT4 from Peptone: Pos i  t i v e  

14etabollsm: Fermenter (anaerogenic)  

Acetyl  ne thy l  ba rb ino l  : Positive 

E H I  as s o l e  Nitrogen source:  Pos i t i ve  

Sole  Carbon sources:  Citrate - l o s i t l v e  
Glucose - 2 o s i t l v e  
Sucrose - -3osit ive 
Xylose - L3ositive 

Glucose and Sucrose 
Konoxidizer-nonfermenter Lactose and Xylose 

I. 

* 

Rethylene blue reduct ion:  ? o s i t l v e  

C r y s t a l l i n e  D e x t r i n s  : Not observed 

Sa l t  t o l e rances :  2% - l o s i t i v e  
75: - P o s i t i v e  
IO$ - Zos i t ive  



2, Shzpe: C:utlinc-- round, oval, irregular,  f i l amentous ,  

E Z e v a t 3 . 0 ~ -  effuse,  flzt, ra3sed, coiwex, rugose, 

papillbite:,  umb~natc ,  pu lv inate ,  

- 



Name of organiSn31a c i l l u s  ...... s.ub.fiilis ........................ studied b y D r  ...... X....3 ....... &ll.eEdtm NO.=.= ........... 
n , -  source ............................................................................................................ ..Hatlitat. .S.Q.KL ..................... .......... ..Date.4.- .:.-.5.3.. .............. 

I FERMENTATION T-P. 25 T. 

Mddi,Putrient 4: 91 

Indicator:?pD 1 0 2  

Acidin 3 days ----- + +  + -  
G u i n  2 days - 1 -  - - 
Gas in davs I I---- 

e s  E l -  
Carbohyd~?$~oth% -? % 2 = 

----- 

Acid in days ----- 

~~ 

GELATIN STAB 
Liquefaction: nmc. aorcriform. imfufuadibulifffn. a a p i j m .  rouolr. Iborifm. 
Rate: dw. mOdn-&. raM. 

T.mp. 'C. 
I 

OTHER MEDIA Als: 

ACTION ON MILK  em^. 28 T. I 



ACTION ON SITRATES 1 X X . L Z  PXG3i 'CTiOS 

T-2 8 'C. >ddurn:?rystc-? 'rm b ro th  A&LO d2.y 
? .............. ............. d. : d. ; a. >iei:lod:XC)V2 c s Temp. 28%. 

d. ; .............. d. : .............. d. i n lok :  punst,&@. 

HYDROGEN SULFiDE PRODUCTION 
MdumLeZd a c e t z t e  & Age:10 ~-.'.y 
H S :  prcsenr, TM.0: iFon 28, 

TEhfPERATZiRE RELATIONS 
Growth in refrigerator T.): CSF abient. 
Growth a t  room temperature ( 2&=. d a d .  
Growth at 37' C.: prcrcn!. absent. 
Crovth at 60' C.: & absd.  

l a s t e u r i s a t i o n  s u r v i v a l ,  ~ o O C .  
ADDITIOXAL TESTS 

XELATIOS TO FREE OXYGEN - Cz t a  l a  s e : Ne g2. t l v e  
Mes;;m:3extrose X u t r i e n t  a+: 10 day 
~ ~ b d : S h a k e  tubec Temp. 2&C. 

Aerobic m w - h :  absent, prrrcnr, b e k  fhan anaerobic grovt&, p0m.r 

Apperobic growth: pud, obrrn;. 

i h n  anaerobic growth. 

.- 

10 minutes:  P o s i t i v e  

Cz-se in  Kydrolgs is  : l o s i t i v e  
F a t  E y d r c l g s i s  : I 'osit ive 
Gelatin Eydrolvsis: 2 o s i t l v e  
S tarch  H y d r o l y s i s  : ? o s i t i v e  
Urea Sydroly3is  : Keg2 t i v e  

hTH4 from Teptone: l o s i t i v e  

Ketabolism: Fe rxen te r  - anaerogenic - Glucose and Sucroe 

Acetyl  methyl ca rb ino l :  P o s i t i v e  

~YT,J+ as s o l e  l? i t rogen source: 2ositive 

Xonoxidizer- nonferzentcr  - Lactose and Xylose 

Sole  Carbon sources:  C i t r a t e  - ?osit:ve 
Glucose - Kegatlva 
Sucrose - l o s i t i v e  
Xvlose - Segr?tive 

Methylene blue reduct ion:  P o s i t i v e  

C r y s t a l l i n e  3 e x t ~ i n s :  S o t  observed 

S a l t  t o l e r a n c e s :  2$ - P o s i t i v e  
7% - Pos i t lve  
10;; - P o s i t i v e  
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I 
~ e m p . 2 5  OC. 

R E O  $ * s o , =  
a m *  

- + -  
---- 
---- 
---- 
---- 

I Gasin davs I 

- - -I 

N- d ~ . . B a . c . i l X . a a  .... s.ub%ilis ...................... studied byDXI.. ..... W..B.. .... &l~€?rndtm N O . ~ Q ~  ........... 
var. n i q e r  

........................................ .................................... .................................... ................................................................. somce.._ .! .:. w ~ . . S . a i l .   at ate 

ACTION ON MILK ~ e m p . 2 8  "c. 

Litmus 
Indicator: 

Rennet curd 

Peptonization 

-dation) 
Reduction (before 

- 

G-: +-- an: 18 -:Kopeloff's 
Bpd.lmt8im: (modif led  

Srown i n  10 d a T r s  (wcter 

I 
Tamp. T. 

I FERMENTATION 

Gasin 3 days c l- 



crl 

, -- 

c 

ACTION OX NITUTES IN3C)L.E: ?XODUCTIOS 

~ e d i ~ ~ $ i i ~ 0 3  brot'n Temp. 2 B C .  scdium:Tr:"3to.k?n bro th  k e : l O  days 
Nitrite: ...... t 3 d .  ; .............. d. ; .............. d, Method: K O V ~  c 1 s Temp. 2% - 
Gof(N): ....... -3d .  ; .............. d. : .............. d. Indole: prucnt,  ab& 

HYDROGEN SULFIDE PRODUCTION 

P a s t e u r i z a t i o n  s u r v i v e l ,  W O C .  10 n inu te s  : i?osi t ive 
ADDITIONAL TESTS 

Casein Hydrolvsis : l o s i t i v e  
F a t  Eydro lys i s  : Ne gzt i v e  
Gelatin Hydrolysis : P o s i t i v e  
S t m c h  Hydrolysis:  P o s i t i v e  
Urea Hydrolysis: Negative 

hX4 from Pegtone: -3osit ive 

14etabolism : Fermenter - znF.eroSen5-c ( Glucose m d  Sucrose) 
Eonoxidizer-nonferaenter (Lactose & Xylose) 

Acety l  methyl czr?:inol:  P o s i t i v e  

LX4 as sole Xitrogen E O i i i - C e :  P o s i t i v e  

Sole Cmbon sources : Citr?.te - ? o s i t i v e  
Ziucose - -3os:tive 
Sucrose - 2 o s i t i v e  
Xylose - 3 o s i t l v e  

14etnylene blue reduct ion  : l o s i t i v e  

Cryst2, l l ine Dextr lns  : X o t  oSserved 

S e l t  t o l e r a n c e s :  2:: - TosLtLve 
7$ - 2 o s i t i v e  
10:; - f o s i t i v e  

i -- 

L-. 



~, 
Y 

I r- 

' L  

2, Shepet Outline- round, oval, irregular,  fi lamentous, 

Elevation- effuse, flat, gassed, convex, rugose,  -.-. 
paplixate, umbonate, pulv inate ,  

1, h:zr?in- e n t i z e ,  g~r;nular ,  cleft., lobed, undulate, 

ctenate ,  czose, c i l i a t e ,  r h i z o i d ,  

~ n t e r n a ~ .  s?ruc2irre-  amorphous5 dense, granular (fine, 

q o z r s e ) ,  f i l m e n t o u s ,  s ' i z i a t e d ,  i n t e r i a c e d ,  

2, 
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Glucose n i t r a t e  s len t :  Whits 
Fat agar: Whit 

0 

a 

(abundant) 
3 

Name of 0rpaniSn.mC.ulU .... p O l . y m Y r a  ....................... Studied byD Z..., .... W.B.*...&J,IB*dt- Nom1 .............. 

........................................ ......................................................... ............................................ sorpacuhidie .... -%ais w i t d a i l  Ikte 

b 

T-. 28% 

.r,.28 -c. 

d r - i 

FERMENTATION I ~ a p .  28 T. 

Acidin 2. days 

Acidin days 

b i n  i days 

I ACTION ON MILK T - ~ .  28 oc. I 

I I I- 



---. 
: b -  

Y 
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ACTION ON NITUTES INDOLE PRODUCTION 

M ~ U :  1-03 b ro th  T t m p 2 8  'c. mium: Tryptophan &=:lo days 
; .............. d. Method: Rovac ' S ~ a p 3 0  'c. Nitrite: .....: .3...d. ; .... ....... d. 

Gas (N): ....-. 3...d. ; .............. d. ; .............. d. Indole: prumr, 

HYDROGEN SULFIDE PRODUCTION 
& kc: 10 days RELATIONTOFREEOXYGEN - Catalase: P o s i t i v e  

T - ~ . ~ O  -C ~ e d i - :  Dextrose Xutr1en-t A k e :  10 days - 
TEMPERATURE RELATIONS ~ e t ~ o d :  Shake Tubes T a p .  3h.  

Aerobic growth: abscnf, purnl,bcUn than anaerobic nrowtb,poorn 

APrcmbic growth: prumt, e. 
~marth in refrigerator ( 1 C)C. * 

Growth at room temperature 3 g C . l :  F G  dmw. 
Growth at 37' C.: brcrcnl, abmd. 
CrOrtb 6tw c.: P C S M ,  % 

r r m t ,  &rent. 

than anaerobic growth. 

.cs 
P a s t e u r i z a t i o n  s u r v i v a l ,  8OoC. 10 minutes: P o s i t i v e  

Casein E y d r o l s s i s  : P o s i t i v s  

ADDITIONAL TESTS 

" 

P & t  Ey6,-olysls : Negative 
Gelatin Hydrolysis : P o s i t i v e  
S ta rch  Hgdrolyils: P o s i t i v e  
U r e a  Hydroiysls:  Re ga t ive 

X€Q from l ep tone :  Re ga t i ve 

Xetabollsm: Fermenter - aerogenic 

A c e t y l  methyl ca rb ino l :  P o s i t i v e  

h-4 a8 s o l e  Xitroge;; source:  P o s i t i v e  

Soie Carbon s o u ~ c e s :  C i t r a t e  - P o s i ? c L ~ ~  
Glucose - l o s i t i v e  
Sucrose - 3 r - i t l v e  
X y l o s e  - l o s i t i v e  

Xethylene b lue  reduct ion:  Positive 

C r y s t a l l i n e  Dextrins : Xot observe2 

Salt t o l e rances :  25 - P o s i t i v e  - Negative 
10," - ;L'egative 

Reduces Srom Thymol Slue.  



Y 

-> 
1 .  

W 



Fern and P y t :  

~ e i n b r o t h :  + -. Peritrichous 
. li)laari. riaomai, m r k .  e, -. *&. A.. 

1.1 Y COP -f-: a':&* ro?s?;A? CdipliJ. e, . .  4.: 
Edcupora: 
shape: r p b i u l .  dlipaid, &Rd&d. 
Position: Mbd lo d. Irmird. n*ra*J. 

G-: +- - 18hr  y.(~d: Kopelof f Is 
[modified) soad.l-: 

Pota to  s l a n t :  2db Ivory 
Soybean agar slant: White 
Glucose n i t r a t e  s l m t :  
Tyrosine agar s l s n t  : Blacx 
Fat agar: 2ec B i s c d i t  

abundant 
s c a n t  

Pigment 

FERMENTATION T-P. 2 5 ~ .  I 
~~ 

ACTION ON MILK ~ m p .  28 oc. 

4t Varies from t y p i c a l  B. Dolmyxa i n  case in  and g e l a t i n  hydro lys i s  
(negative), and s a l t t o l e r a n c e s  (2% neg2t ive) .  



ACTION ON N I T U T E S  Ih'DOLE PROD'JCTlOS 

hiedim: lmO3 brot'n Temp. 28-c. ~ a ~ i - :  Try?to?han bro th  kc: 10 day  
Ni'itrite: 3 i d .  ; ........_.._.. d. ; ............_. d Method: k v a c  ' ~ e m p .  2 8.~. 
Gas (N): ..- .__. 3 . d .  ; .............. d. ; .............. d. Indo!e: prucnt&&&. 

HYDROGEN SULFIDE PRODUCTION 
~ e d i - :  Lead a c e t a t e  e: ke:.O d a .  RELATIONTOFREEOXYGEN - Catalase:  P o s l t i v e  
HS: p r s c n t w .  Thio i r o n  T a p .  ~ B c .  MbciiUmDextrose Nut r len t  EL . ~ g ~ : l O  day  

TEMPERATURE RELATIOXS Mefiod:Shake tubes  T-~. 2 8 ~ .  
Growth in refriaerator ( 
Growth at room ternpcraturo ( 
Growth at 27" C.: present. obsmt. 

T.): p e i ~ n t ,  absent. 
*C.): pud, &J. Aerobic growth: absent, prcsenf. better than anaerobic rrowth, poorn 

than anaerobic growth. 

Grontb at 60' C. : pud,  absent. Arvupbic growth: pud,  4-8. 

P a s t e u r i z a t i o n  s u r v i v a l ,  80OC. 10 minutes: P o s i t i v e  

Casein Hydrolysis : Fegat i v e  
F a t  Hydro lys i s  : Ne p. t ive  
Ge l s t ln  Hvdrols t s i s  : Ee,rative 

ADDITIOXAL TESTS 

v 

Sta rch  Xy&rolysis : Negative 
Urea i iydrolysis :  Xegative 

iCW+ from Peptone: 

Vetabolism: Fermentat ive,  aerogenic  

Acetyl  methyl ca rb ino l :  Pos i t i ve  

NH4 as sola Nitrogen source:  PosLtive 

Bega t i v e  

Sole  Carbon sources:  C i t r a t e  - X e p t i v e  
Glucose - P o s i t i v e  
Siicrooe - P o s i t i v e  
Xylose - P o s i t i v e  

Methylene b lue  reduct ion:  Pos i t i ve  

C r y s t a l l i n e  Dextrins : Not  observed 

S a l t  t o l e r a n c e s :  2% - N e p t i v e  
7$ - WegEtive 

10% - Zaeptive 

Reduces 3roin Cresol l u r p l e  a n d  Srom Thymol Blue. 



5 2  

c 

I o  Surfzce C o l o n i s s  -- 
a, hfstrascopic sppeatance ,  

. .  

IP 0 



OTHER MEDIA &e: T.mp. .C. 

P o t a t o  s l a n t :  3ba Pearh 

Glucose n i t r a t e  slant: s c a n t  
Tyrosine agm slant : No plgment 
Fat arzr:  2gc Covert Tan 

Soybem ag? r slant : l!hlt 3 

I FERMENTATION Temp. 25 T. 

Acidin 3 days 

Acidin days 

Gasin t days 
Gas in davs , 1-1-1-- , 
e m a l l  varicznt. 

ACTION ON MILK Temp. 28 oc. 1 

Reduction (before I 



Medium: 1% mo3 bro'h T - ~ .  2&c. .sidum:Trry-$onhan b ro th  kc: 10 day 
Nitrite: ...- ..... 3.d. ; .............. d. ; .............. d. h<ethd:  KOVEC 'S Temp. 28%. 

- 
Gas (N): ...? .3 ._ d. ; .............. d. ; .............. d. Indole: present, am. 

HYDROGEN SULFIDE PRODUCTION 
?dediurn: Lead a c e t a t e  & be:10 day ~ L A T I O N T O P R E E O X Y G E N  - Catalase:  P o s i t i v e  
KS: prcsmt, a u .  T M O  i r o n  T-P. 2&c. MadiumJ.lextrose Nu t r i en t  a &dO day 

TEMPERATUm RELATIONS ~~th&:Shake tubes  Temp. 28%. 
Aerobic growth: absent. plcscnl, better lhan anaerobic ~routlh, poorrr 

Anaerobic gm,Wtb: puevu ,  abrenl. 

Growth in refzigerator ( 
Growth at room temperature ( 
Growth at 37' C.: prucnl. obsml. 
Growth AC 80' C.: p c r m ,  abrd. 

T.): prcsmf .  abrm;. 

than anaerobic growth. 'C.): prumr, abed. 

_. 

T a s t e u r i z a t i o n  surv iva l ,  8OoC. 10 minutes:  P o s i t i v e  
ADDITIONAL TESTS 

Casein Hydrolysis:  2osi:ive 
Fat  Hydrolysis:  10 s i t i v e  
Gelatin h'yilrolysis :Pos i t i ve  
S t a r c h  Hydrolysis : l o s i t i v e  
Urea Hydrolysis : Negative 

NEi4 f x m  Peptone: Negstive 

XeCabolisz: Fermenter - anaerogenic 

Acetyl  methyl carb inol :  Negative 

hTii4 as s o l e  Nltrozen source: P o s i t i v e  

Sole  Carbon sources:  C i t r a t e  - 2os:tive 
Glucose - Yegative 
Sucrose - l o s i t i v e  
X:rlose - l o s i t i v e  

Xetnylene b lue  reduct ion  : negat ive 

C r y s t a l l i n e  Dextrins:  Ojserved 

S a l t  t o l e rances :  2% - lositive 
7$ - Segat ive  

10% - Negative 

k 

I--- 

I 

'u 



C l  



Name d qani&aClllUS ..... C i r . C U l - S  ...................... Studied b y k .  .... bT...3.- .... &lbmdtm N0.126 ............... 
sapa .............................................................................................................. Hobit.t..Q.oil_._. ....................................... Date ........................................ 

\a- 
-2, , I  t.; 

1 
A..: , Temp. X AGAR COLONIES 

I I FERMENTATION Temp. 28 "C. ACTION ON MILK ~ e m p .  28 T. a 1-ar 

Reaction 

Acid curd 

Rennet curd 

Peptonization 
- 

I 



ACTION ON N I T U T X  

l?mCY3 bro th  Tarp. 2 8%. 
Nitrite:.&. .... d ; .............. d ; ............._ d 
Cka(N): ...: .> ..... d. ; .............. 6 - 

; .............. d. 

RELATIONTOBREEOXYGEN - Catalase: P o s i t i v e  - Reg 
mi-Daxtrose-Nutrient A . k : l O  days 
u w S h a k e  Tubes T a p .  2&C. 

Bas teu r i za t ion  s u r v i v a l ,  8 0 O C .  PO minutes t  P o s i t i v e  

Casein Hvdrolvsls:  rositlve --. 
ADDiTIONAL TESTS 

22% Hydrolysl: : Sega t ive  
Gela t in  Hydrolysis: Pasi t ive 
S t a r c h  Kyhrolysis:  P o s i t i v e  
c e a  Sydrolya is :  Sega t ive  

E' f r o 3  ,Peptone: Xegative 

Xetabol isn:  Fermenter - anaerogecic 

Acetyl -,ethyl carbinol :  Kegative 

.I 

XE4 as sole Nitrogen source: Pos:;Zve 

Sole Carbon sources  : Cit ra te  - ::>;a-LI-:e 
Glucose - 2 ' o s i t l v e  
Sucrose - lositive 
Xylose - l o s i t i v e  

Xethylene b lue  reciuction : ?osi-L;va lday: Negative 5 days.  

C r y s t a l l i n e  Dextrins : Kat oSsemed 

S a l t  t o l e r a n c e s :  2 s  - P o s i t i v e  
7% - lositive 
10% - Sega t ive  



5- s --. 

i, StitEzce Colonies 

. a ,  Kacsoscopic appearance, 

c ,  Cons i s t ency-  n e i s t ,  slimy, soft, btrPyrGusp waxy,  tough,  

adhereal, b r i t t l e ,  


